To explore a suitable biochemical marker to predict the future development of preeclampsia (PE), total 119 pregnant women at their 10-14 weeks of pregnancy were selected. Urinary albumin was measured in these subjects and they were followed up to the term for the possible development of PE. The data were analyzed by grouping the subjects into the PE group and control group. Out of 119 subjects 56 were primigravida and 63 were multigravida. From the total subjects 10 developed PE (04 primigravida and 06 multigravida), which shows a prevalence of about 8.4%. The PE group showed a relatively higher value of Albumin Creatinine Ratio (ACR) as compared to control. 63 subjects had microalbuminuria out of which 8 developed PE. The sensitivity of ACR in predicting the development of PE was 80%, specificity 49.54%, Positive pridictive value (PPV) 12.69% and Negitive pridictive value (NPV) 96.42%. It may be concluded that early pregnancy levels of microalbuminuria can be used as predictors of preeclampsia with high negative predictive value.
Introduction
Hypertension is a common medical complication occurring in about 6-8% of all pregnancies 1 . Preeclampsia (PE) is the causes of 50-70% cases of hypertension in pregnancy 2 . Preeclampsia is diagnosed when the blood pressure at or above 140/90 mmHg occurring on two occasions at least 6 hours apart, associated with proteinuria greater than 300mg/24 hours or greater than 1 gm/l in a random sample, after 20 weeks of gestation 3 .
PE occurs in about 6% of the general population; the incidence varies with geographic location 2 . Imperfect documentation and lack of uniformity in the diagnostic criteria are the responsible factors in variation of its frequency. In the developing countries like Bangladesh, the incidence is expected to be higher. Predisposing factors are nulliparity, black race, maternal age below 20 or over 35 years, low socioeconomic status, multiple gestation, hydatidiform mole, polyhydramnios, nonimmune fetal hydrops, twins, obesity, diabetes, chronic hypertension and underlying renal disease 2 
.
Preeclampsia is not only common and dangerous for both mother and baby, but also unpredictable in onset and progression, and is incurable until termination of the pregnancy. PE is the second leading cause of maternal mortality constituting 12% to 18% of pregnancy related maternal deaths 4 . PE is known as 'the disease of multiple theories'. Among them genetic, immunological, circulatory factors, uterine vascular changes and endothelial dysfunction are important 2 .
Many researches have been done to identify screening test that would predict the risk of developing PE before the classical triad of symptoms appear 5 . But the predictive ability of individual test has varied widely and many simply detect early disease. It is clear that no test reliably predicts PE 6 . Further studies are going on to detect an effective and practical early predictor of PE which will be of 'gold standard' 7 .
Previously many studies have been carried out using the same biochemical marker in both diabetes and PE to detect nephropathy. As microalbuminuria is thought to be the earliest sign of nephropathy in diabetes mellitus, some studies have been done to evaluate the predictive value of microalbuminuria for PE also. Persistent microalbuminuria indicates a high probability of damage of the glomerular filtration capacity of the kidney and is of great diagnostic relevance in pregnancy as a possible predictor of developing PE. So, here my attempt was to detect the predictive value of urinary albumin levels in pregnant women who are free from symptoms of PE.
Materials & Methods
A total number of 119 pregnant women at 10-14 weeks of pregnancy were selected randomly on the basis of availability, having no other complications or associated disease. Any pregnant woman having history of chronic hypertension, diabetes, renal disease, multiple pregnancies, any acute or chronic illness and women with symptoms of urinary tract infection were temporarily excluded from the study. Informed written consent was taken from all subjects.
At the time of registration, a detailed obstetric and medical history was taken by following a pre-designed data sheet. General, systemic and obstetric examinations were carried out on the same day. These patients were under regular follow up until delivery. Specific note was made of the development of preeclampsia/eclampsia during antenatal period and/or at the time of delivery.
The selected subjects were on normal diet and requested to fast overnight (10-12 hours) then they reported at around 8:00 am in the Research Division, BIRDEM. From all these subjects during their 10 to 14 weeks of pregnancy clean catch fasting morning urine sample (5 ml) were collected in a clean container first and was preserved at -70 0 C until biochemical analysis was performed.
10 ml of venous blood was collected into a test tube. Serum was separated rapidly after centrifuging for 10 minutes at a rate of 3000 rpm at 4 0 C and then preserved at -70 0 C until biochemical analysis was done. Serum was not allowed to thaw until the assay was performed.
Relevant investigations were done with blood to exclude diabetes mellitus, any renal disease and hyperlipidemia. Serum glucose was estimated by enzymatic Glucose Oxidase (GOD-PAP) method in autoanalyzer, Autolab of AMS (Analyzer Medical System, Rome, Italy) using reagents of Randox Laboratories, UK. Serum triglyceride was estimated by enzymatic colorimetric (CPO-PAP) method 8 in autoanalyzer (Analyzer Medical System, Rome, Italy) using reagents of Randox Laboratories, UK. Total cholesterol was measured by enzymatic endpoint (cholesterol oxidase / peroxidase ) method 9 in autoanalyzer (Analyzer Medical System, Rome, Italy) using reagents of Randox Laboratories, UK. Serum High Density Lipoprotein (HDL) was measured by enzymatic colorimetric (Cholesterol CHOD-PAP) method 10 in autoanalyzer (Analyzer Medical System, Rome, Italy) using reagents of Randox Laboratories, UK. The LDL-Cholesterol level in serum was calculated by using Friedewald formula 10 . Esimation of serum/urinary creatinine was done by alkaline-picrate method using reagents of Randox Laboratories, UK. The urinary microalbumin concentration was determined by immunoturbidimetry assay 11 . The cut-off value of Albumin Creatinine Ratio (ACR) for microalbuminuria was taken as 32mg/g creatinine from McCormik 12 .
By statistical analysis, data were expressed as mean±SD. The statistical significance of differences between mean values was assessed by Student's unpaired t-test, Mann Whitney U-test and Chi square test, where appropriate. The difference between groups were evaluated with the "p" value <0.05.
Results
In this study, 119 pregnant women were included at their 10-14 weeks of without any complication or any known risk factors for developing preeclampsia. Among them PE developed in 10 patients, of which 4 were primigravida and 6 were multigravida. The rest 109 patients remained normotensive (Controls). The prevalence of PE among the study group was 8.4%. in (mean±SD, mmHg) 67±9 vs 92±10 and MAP (>80 mmHg) 80±8 vs 106±9 respectively in Control and PE subjects. The entire BPs was higher in PE cases and the differences with the Control were highly significant (p<0.001).
In Table II , the fasting serum glucose level and serum lipid profile showed no significant difference among the study groups. Table III shows that the serum creatinine levels (mean ± SD, mg/dl) were 0.8±0.10 vs 0.80±0.08 in control and PE subjects. No significant difference was seen in between the groups.
The value of median ACR [mg of albumin/g of creatinine] was 33.33 (6.7-98.5) in control subjects whereas the corresponding value was 42.38 (28.8-63.05) in PE subjects. The ACR value of PE subjects was relatively higher than that of the controls. The cutoff value of ACR for microalbuminuria was taken as 32mg/g creatinine from McCormik 12 . Table IV Table III : Serum Creatinine and ACR in the Study Subjects S Glu, Serum Glucose; S TG, Serum Triglycerides; S Chol, Serum Cholesterol; S HDL, Serum High Density Lipoprotein; S LDL, Serum Low Density Lipoprotein. Results are expressed as mean ± SD, t/p value was calculated using by Student's unpaired t-test.
Discussion
Prediction of PE in the early stages of pregnancy can be very helpful in preventing the disorder or in decreasing its severity. It has, thus, become a major focus of research in PE. However, expected progress could not be made in this area due to the deficiency in the understanding of the pathophysiology of the disorder.
One important advancement in the recent year is the accumulation of substantial evidence that PE is associated with widespread vascular dysfunction both in placenta and the mother 13 . It seems that the abnormality starts in placenta and then maternal circulation is involved. Realizing this association attention has been drawn to the biochemical markers of microvascular damage and among these microalbuminuria got special priority as it is now widely used in different clinical situations. An albumin excretion between 25 and 250 mg/day is defined as microalbuminuria and its presence indicates glomerular dysfunction resulting from generalized microvascular damage. So far the attempts to use microalbumin as a predictor of PE have yielded variable results.
The sensitivity of predicting PE by measuring microalbumin in early pregnancy varied between 50% to 68%, the specificity varied between 58 to 97%, PPV varied between 26 to 61% and the NPV varied between 87-94% 14 . One of the reasons of this variability is the lack of strict criteria regarding the selection of the PE subjects and in most of the cases the PE and Gestational Hypertension (the nonproteinuric type of Pregnancy Induced Hypertension) were mixed up in different proportions. Out of 119 pregnant subjects 10 developed PE in later stages; thus, the prevalence is about 8.4% which is little lower than the usual values in the developing world, but seems to be reasonable is an urban setting. The present data ( Table-III) shows that the group of pregnant subjects who developed PE in later stages had significantly higher values of ACR as compared to cases who did not develop PE . In the absence of reference range of ACR in early pregnancy the ACR cut-off point for normal subjects (32 mg/g) 12 was taken as the cut-off point in our subjects. Using these criterion 63 patients had microalbuminuria, among whom 8 developed PE in later pregnancy and 56 did not develop PE.
The sensitivity of microalbumin as a predictor of PE was found to be 80% which lies above the values reported by various authors. The specificity in the present study 49.54%, however, was slightly lower and the NPV in the present study was 96.42%. The substantial discrepancy between the earlier works and the present study regarding PPV may be explained by the fact that, in almost all the earlier studies, the gestational age of the subjects were higher and that increased the possibility of including already developed PE at a mild stage. Increasing the number of subjects may also increase PPV.
Conclusion
As proteinuria is one of the classic signs of preeclampsia, the presence of microalbuminuria in some otherwise symptom-free patient confirms that changes in renal function are present in whom preeclampsia as will eventually develop 15 . Early pregnancy levels of microalbuminuria can be used as predictors of PE with high negative predictive value. 
